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The flowering of higher plants is a complicate and delicate process, The FT gene 
and AP1 gene are two key integration factors in flowering regulatory network. In 
recent years, some studies have shown that the product of FT gene can regulate the 
expression of floral meristem identity gene APETALA1(AP1) and then control 
flowering. The previous research in our lab proved that the FT regulate AP1 
expression at posttranslational levels. This experiment further explored the regulation 
mechanism about the stability of AP1 by FT gene. 
    Firstly, We established the in vitro AP1 protein expression and degradation 
system. The purified MBP-AP1 protein was incubated in the cell-free extraction 
prepared from ft-10 mutant, which was a T-DNA inserting mutant for FT gene.The 
results showed that MBP-AP1 protein was degraded in the cell-free extraction and 
this degradation can be suppressed by the proteasome inhibitor MG132. This 
suggested that AP1 proein is degraded via the ubiquitination-proteasome pathway. 
Our results also showed that the degradation of AP1 protein was inhibited by FT gene 
by in vitro and in vivo assays, suggesting that FT might inhibit the degradation of AP1 
via the ubiquitination-proteasome pathway.By the same strategy, we found the 
MADS-box domain was important for the degradation of AP1 protein via the 
ubiquitination-proteasome pathway, and several Lys residues in the MADS-box 
domain might be the sites which can be recognized by the possible E3 ligase. Finally, 
the vector of pGBKT7-AP1 was constructed and transformed into yeast, and then was 
used to screen one Arabidopsis cDNA library by yeast-two-hybrid. Seven AP1 
interacting proteins were obtained and one of which was ZIP2 protein that belongs to 
the RING-finger domain family E3 ligase. These results suggested that ZIP2 might act 
as an ubiquitin-protein ligase (E3) that mediates the ubiquitination of AP1 protein. 
Our results further showed that the induction of FT expression inhibits the expression 

















decreasing the expression of ZIP2 gene. These results provided fundamental support 
for further investigation.  

















第一章 前  言 
1  高等植物开花概述 


















































三类[4]：开花时间基因（flowering time gene）、花分生组织决定基因（floral meristem 












































































类为GA信号转导关键基因，包括GIBBERELLIC ACID INSENSITIVE (GAI)、



















































图 1-2 拟南芥建立花分生组织的模式图[39] 
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